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Digital Signal Recording and Reproduction 

The present invention relates to a digital signal 
recording apparatus and a digital signal reproducing 
apparatus for recording /reproducing data to/from a 
dig_i tal. signal record medium such as -a- magnet ic optical 
disc. In addition, the present invention relates to a 
remote controlling apparatus for the digital signal 
re-orcing apparatus and the digital signal reproducing 
apparatus and a controlling method for management 
information thereof . 

A m^agnetic optical disc apparatus that records a 
music program, and so forth on a magnetic optical disc 
such as a MD (Mini Disc, registered tradem.ark) is known. 
A U-TOC (User Table Cf Content) area for managing 
information such as record position, record date/time, 
and title name concerned with a recorded program is 
forTied in the inner periphery of such a magnetic optical 
disc. The U-TOC area is structured as pages. In other 
words, the U-TOC area has a plurality of sectors. Next, 
an example of the structure of the U-TOC area will be 
described. 



The U-TOC area is composed of for example 35 
sectors. Sector 0 is used to manage start/end 
addresses cf a mam program recorded on the magnetic 
optical disc and start/end addresses of a recordable 
area thereof. Sector 1 is used to m.anage a title name 
of a main program; recorded on the m.agnetic optical disc 
and_ a title_ name of .the m.agne.t ic op tical- disc. - -When 
a\^dic data is recorded on the m^agnetic optical disc, a 
title name is a program name. In addition, a title 
name of the magnetic optical disc is an album name or a 
performer's nam.e . 

Sector 2 is used to mianage record- date/time 
of a program. Sector 4 is used to manage Kan^i 
characters, Hiragana characters, and Katakana 
characters (these are all Japanese character form.ats) 
corresponding to the title name (Inglish characters) of 
Sector 1. Sectors 3 and 5 to 36 are reserved for 
future expansions. 

Before a program recorded on the magnetic 
optical disc is reproduced", informiation is reproduced 
from the U-TOC area. The reproduced information is 
stored in a predetermined storing means such as a DRA.M 
of the apparatus in such a mtanner that the reproduced 
information correlates with each program recorded on 
the m.agnetic optical disc. When a desired program is 
reproduced, a title corresponding thereto is read from. 
the .memory and displayed on a displaying portion. 



Since such a conventional magnetic optical 
disc apparatus has only one character input field on 
Its cisplaymc portion so as to displav* character 
irfcrrr.aticn such as a title nane and an artist na-e 
concerned with a progrann. to be reproduced, both 
character m f orrr^a t ion recorded in sector 1 of the U-TCC 
area and character information recorded m _sector^ 4- of 
the U-TCC cannot be set at a tine. 

In particular, since the character 
mforrr.arion recorded m sector 1 of the U-TOC area 
correlates with the character inf orrr.a t ion recorded in 
sector 4 (in other words, -the relation of original 
infor-ation and translated information such as English 
(alphabetic characters! and Japanese (Katakana 
characters}, when the title narr.e display area is 
narrow, similar information should be redundantly 
input. Thus, such an apparatus is inconvenient for the 
user. 

In the conventional magnetic optical disc 
apparatus, a title name is read fromi sector 1 or sector 
A of the L'-TOC area corresponding to a mode that has 
been set by the user and displayed with a font that has 
been selected by the user. For example, the user can 
m.ore easily see a title nam.e displayed on the 
displaying portion in the native language (for example, 
Japanese) than a foreign language (for example, 
English) . In addition, when an Eurcpet^n/.-j' er ican music 



procran is reproduced, the program title is displayed in 
English. Thus, when alphabetic characters recorded in 
sector 1 are displayed/ Japanese characters such as Kanji 
characters/ Hiragana characters, and Katakana characters 
recorded in sector 4 are not displayed. In other words, 
advantages (such as a variety of fonts) of the apparatus 
cannot be effectively used. 

A first aspect of the present invention is a digital 
signal recording apparatus, comprising a recording means 
for rewriting programs and character s>=7rJbols recorded on 
a record medium having a program area for recording 
programs and a m.anagem.ent area for managing a plurality 
cf character syrrioLs corresponding to the pro-grams, an 
operating mea.ns fc-r allowing the plurality cf character 
symJcols to be input when the character s^^mLb-ols are 
rewritten by the recording means, a displaying means 
having a display field corresponding to the plurality of 
character syribols that are input by the operating means, 
and a controlling means for causing the recording means 
to record the plurality of character symJocls that are 
input by the operating means to the management area in 
such a m.anner that the plurality of character syrriols 
correlate wich the programis . 

A second aspect of the present inventic.n is a 
digital signal reproducing apparatus, comprising a 
reproducing means for reproducing prcgram.s and character 



svTTibois from a record medium having a program area for 
recording program.s and a management area for m.anaging a 
plurality of character symbols corresponding to the 
programs, a storing means for storing the plurality of 
character syTTitols in such a m^anner that the plurality of 
character symbols correlate with the prcgramiS/ and a 
displaying m.eans ^having, a display- fie Id -corresponding to 
the plurality of character symribols that are recorded to 
the recording means. 

A third aspect of the present invenrion is a rem.cte 
controlling apparatus, comprising an operating means for 
inputting a plurality of character syiTLbols that are 
transr.i cted to a unit to be controlled, a displaying 
means having a display field corresponding to the 
plurality of character SyTTibols that are input by the 
operating means, a storing means for storing the 
plurality of character symabols that are input by the 
operating means, and a t ransmii t ting means for 
transmitting the plurality of character symbols stored 
in the storing m^eans to the unit to be controlled along 
with an identifier that represents the unit to be 
controlled. 

A fourth aspect of the present invention is a 
digital signal recording method, comprising the steps of 
(a) recording programs and character symbols to a record 
medium having a program, area for recording program^s and 



management area for managing a plurality of character 
symbols corresponding to the programs, (b) inputting the 
plurality of character symbols recorded at step (al, and 
(c) displaying the plurality of character syrbcls that 
are input at step (b) cn a predetermined display field. 

A fifth aspect of the present invention is a digital 
signal reproducing method, oom.prising 'the ^s teps" o f la) " 
reproducing programs and character sv-nh-cls from a record 
medium, having a program area for recording programs and a 
management area for rr.anaging a plurality of character 
SvtrjDols corresponding to the programs, (b) storing the 
plurality of character s>m:Lbcls in such a m^anner that the 
plurality of character syirbols correlate with the 
programs,, and (c) displaying the plurality of character 
symbols that are recorded at step (b) to a display field. 

The hereinafter described embodim.ents of the 
present invention can provide: 

5 digital audio signal recording apparatus that 
allows character informiation such as titles of individual 
program.s to be displayed and input in a plurality of 
character form.ats (for example, Hiragana characters, 
Kan j i characters and alphabetic characters); and/or a 
digital audio signal recording apparatus and a 
reproducing apparatus thereof that allow character 
information to be displayed in a plurality of character 
form.ats in the reproducing mode a::d the like. 



These and other features and advantages of the 
present invention will become more apparent in light of 
the following detailed description of embodiments thereof 
given by way of non-limitative example with reference to 
the accompanying drawings in which: 

Fig, I is a tlock diagram showing the overall 
structure of a digital signal recording/reprocucing 
apparatus according to the present invention; 

Fig. 2 is a schematic diagram showing the medi-oir. 
format of a rewritable magnetic optical disc; 

-Fig. 3 is a table showing the structure of sector 0 
of an U-.7GC area for managing a record position cf each 
program; 

Fig. 4 is a schematic diagram, showing a link state 
of pieces cf data dispersedly recorded in a program area 
of a rewritable magnetic optical disc; 

Fig. 5 is a table showing the structure of sectcr 1 
of the U-TOC area for managing a title nam.e of each 
program recorded in a first character format; 

Fig. 6 is a table showing the structure of sectcr 2 
of the U-TOC area for managing the record date/time of 
each program; 

Fig. 7 is a table showing the structure of sectcr 4 
of the U-TOC area for m.anaging a title nam:e of 



each crocrarT; recorded in a second ch^raccer format; 

Fig. 8A is an external view showing che 
structure of a renote controlling portion according to 
Che present invention; 

Fig. 85 is a block diagra* showing the 
structure of the rerr.ote controlling portion according 
to the present invention; _ _ _ . . _ ^ _ . _ 

Fig. 9 is a scherriatic diagran showing a 
display screen on which each recording/reproducing 
apparatus is controlled with the rerriote controlling 
pom o n ; 

Fig. IC is a schematic diagrax showing a 
title display screen on which a rev;rit5ble rriagnetic 
optical disc is operated; 

Fig. 11 IS a scherr.atic diagrarrt showing a 
title na-e input screen on which a rewritable magnetic 
optical disc is operated; 

Fig. 12 is a schematic diagram, showing a twc- 
Ime character input field to which alphabetic 
characters are input to one line and Hiragana 
characters are input to the other line so as to operate 
a rewritable magnetic optical disc; 

Fig. 13 is a schematic diagram showing a 
software keyboard displayed in the case that a "r'ana 
character" display mode has been selected as a 
character input screen; 

Fig, 14 is a schemiatic diagram showing a 



software keyboard displayed in the case that an 
"Uppercase alphabetic character" display mode has been 
selected as a character input screen; 
5 Fig. 15 is a schenatic diagrarr. showing a software 

keyboard displayed in the case that a "Lowercase 
alphabetic character" di splay -mode -has - been -selected as a 
character input screens- 
Fig. 16 is a schenatic diagram showing a software 

10 keyboard displayed in the case that a "Syxl^olic 

character" display mode has been selected as a character 
input screens- 
Figs . 1"A and 17B are flow charts showing a process 
performed on the remote controlling portion side for 

15 'autoiTiat ical ly inputting character information in a 

particular character format corresponding to an input 
operation of character information in another character 
form.at of a plurality of character formats; and 

Fig. 13 is a flow chart showing a process performed 

20 o-n the recording/reproducing apparatus side for 

autom.a t ical ly inputting character information in a 
particular character, format corresponding to an input 
operation of character information in another character 
fctm.at of a plurality of character formats. 

2 5 !Jext, with reference to the accorripany ing drawings, 

an eKLbodirrien t of the present invention will 
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be described. Fig. I is a block diagram showing the 
overall structure of an Mini Disc (hereinafter referred 
CO as HD) apparazus according to an errLbodi-ent of the 
present invention. The diarT;eter of an MD is as s.Ttaii 
as 64 TjTi in comparison with 12 err: of a Cc"pact Disc 
(hereinafter referred to as CD). An MD is a magnetic 
optical disc that i s .superior _to_ a CD in aortabili t y . - 
The MD apparatus is a magnetic optical disc apparatus 
that records information on an MD and reproduces 
information therefrom. Referring to Fig. 1, as will be 
described later, an MD main unit 30 receives a user's 
coTJT.and through a remote controlling portion 100 and 
outputs information fsuch as audio information) chat 
the user requires. 

An MD 1 is housed in a cartridge with a 
shutter m^echanism. When informiation is recorded to the 
MD 1 or reproduced therefrom, the shutter miechanism is 
opened. In this state, light emvitted by an optical 
pickup is radiated to the MD 1. In addition, a 
magnetic field generated by a miagnetic head is applied 
to the MD 1. When the MD 1 is loaded to the MD miam 
unit 30 in the recording mode, the reproducing mode, or 
the like, the MD 1 is rotated at CLV (Constant Linear 
Velocity) by a spindle mtOtor 2. An optical- head 3 and 
the miagnetic head 6 are disposed in the MD miain unit 3C 
m such a m.anner that the optical head 3 and the 
avagnetic head 6 are oppositely positioned with the MD 
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1. A thread motor 5 is disposed in the MD main unit 
30. The thread motor 5 largely travels zhe optical 
head 3 in the radial direction of the MC 1. 

The optical head 3 is composed of an 
objective lens 3a, a two-axis mechanism. A, a 
semiconductor laser (not shown), and a light receiving 
-portion {not- shown) The intens-ity of Ia"ser lightT " " " 
emitted from the semiconductor laser is varied between 
the recording mode and the reproducing mode. The light 
receiving portion is ccmtposed of a plurality of areas. 
The light receiving portion receives light of which the 
laser ligh* emitted -by the semiconductor laser is 
reflected by the MD 1 and generates detection signals 
cf the individual areas thereof. The polarization of 
the reflected light varies corresponding to record 
mfcrmiation by magnetic Kerr effect. The light 
receiving portion detects a m.agnetic field vector 
corresponding to the variation of the polarization and 
generates a detection signal corresponding to the 
detected miagn.etic field vector: The two-axis mechanism 
4 is composed of a focusing coil and a tracking coil. 
The focusing coil drives the objective lens 3a in the 
direction of which the objective lens 3a approaches the 
record surface of the MD 1 or goes away therefrom.. The 
tracking coil drives the objective lens 3a in the 
radius direction of the KD 1. 

Next, the . s t ructures and operations cf a date 



reproducing sysrem, a servo syscerr., and a pcrtrion that 
processes a reproduced signal will te described. The 
detection signals generated by the light receiving 
portion of the optical head 3 are supplied to an RF 
amplifier 7. The RF aT.plifier 7 generates a focus 
error signal FE, a tracking error signal TE, an RF 
signal, and a spindle error signal corresponding to the 
detection signals. The focus error signal FE and the 
tracking error signal TE are supplied to a servo 
circuit 9. The RF signal is supplied to an EFM/CIRC 
encoder /decoder S and an address decoder 10. The 
spindle error signal is supplied to a systerti 
controlling portion 11. 

The servo circuit 9 cO'ir.pensates the phases of 
the signals received from the RF amplifier 7 and 
adjusts the gains thereof. Output signals of the servo 
circuit 9 are supplied to the focusing coil and the 
tracking coil of the two-axis rriechanisx 4 through a 
drive amplifier (not shown). 

The. servo circuit 9 has an LPF (Low Pass 
Filter) (not shown). The tracking error signal TE is 
supplied to the LPF. Corresponding to the output 
signal of the LPF, a thread error signal is generated. 
The thread error signal is supplied to the thread motor 
5 through a thread drive amplifier (not shown) . The 
thread motor 5 operates corresponding to the thread 
e r r c- r signal. 



The ETM/CrRC encoder /decoder 8 performs the 
foliowing processes corresponding to the RF signal 
received frorri the RF arriOlifier 7. The EFM/CIRC 
encoder /decoder S converts the RF signal into a binary 
signal and demod'jlates the binary signal by EFM (Fight 
to Fourteen Modulation) derrioduia ting process. The EFM 
-denod-ulating process -is- a ^derr.odulatihg process "for 
record data that has been EFM-modul a ted . In addition, 
the EFM/CIRC encode r /decode r B perfcr"s an error 
correcting process corresponding to CIRC (Cross 
Interleave Reed-Solorr.cn Coding) method for the 
resultant s ignal . 

Thus, the EFM/CIRC encode r /decode r £ 
generates a* spindle error signal for controlling the 
rotation of the MD 1 corresponding to the binary" signal 
corresponding to the RF signal or corresponding to 
address data extracted by the address decoder 10 and 
supplies the spindle error signal to the system, 
controlling portion 11. The systerr. controlling portion 
11 controls the spindle motor 2 corresponding to the 
spindle error signal. The EFM/CIRC encoder /decoder 8 
controls the operation of a PLL (Phase Locked Loop) 
thereof corresponding to the binary EFM signal. 

The EFM/CIRC encode r /decode r 9 supplies the 
resultant decoded signal to a Trierriory controller 12. As 
will be described later, the merr;ory controller 12 
writes the output signal of the EFM/CIRC 
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encode r /decoder S to a R-^M (F^andcm Access Memory) 13 
under the control of the system controlling portion 11. 
In addition, the memory controller 12 reads a signal 
from the RJ=^M 13 . 

The signal that is read from the 13 is 

supplied to an audio comtpression encoder /decomipression 
decoder 14. The audio compr'es s ion _ . ^ - - - - 

encode r/ceccmcression decoder 14 decom^presses the . . 
received signal that has been compressed corresponding 
to for example AT R-A.C (Acoustic TRansferred Adopted 
Coding: method. The decompressed signal is supplied to 
a D/A converter 15. The D/A converter 15 converts the 
received digital data into analog audio ' s ignal . The 
analog audio signal is supplied to an audio outputtmg 
m.eans (no* shown) through an audio output termiinal 16. 

As v;ill be described later, grooves have been 
fcrm.ed on the [-iD 1 m a zigzag pattern at a 
predetermined frequency (for exam.ple, 22.05 Hz). 
Address data that had been FM-miodulated has been 
recorded on the MD 1. The address data decoder 10 
extracts the address data corresponding to the RF 
signal received from the RF amplifier 7. A B?F (Band 
Pass Filter) that. allows only a prede terraned frequency 
to pass is disposed in the address data decoder 10. By 
FM-de;nodula t ing the RF signal received from the EPF,' 
the address data is extracted. The extracted address 
data is supplied to the EFM/CIRC encoder /decoder S. 
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Nex", the processes per f orrr.ed by the mexory 
controller 12 will be described in detail. -The output 
signal of the EFM/CIRC encode r /decode r 8 is written to 
the rS-lA 13 at a transmission rate of fcr example, 1.4 
Mbits/sec. When the amount of the signal written to 
tihe F-->: 13 exceeds a predetermined value, the signal is 
read from the RAH 13 at a lower transmission rate of 
fcr example 0 3 "Kbits/sec than zhe transmission rate 
in the data writing mode. Since the reproduced signal 
is t e.T.pora rily stored to the miemory and then output as 
audio data, the audio data can be prevented from, bei.ng 
lost even if a track jump due to an external 
disturbance (such as vibration) takes place. 

When a track jump due to an external 
disturbance such as vibration takes place, a process 
for micving the optical head 3 to the address at v;hich 
such a track jumio has taken place is performed. While 
such a process is being performed, the m.em^ory 
controller 12 reads the signal from the RAN at the low 
transmission rate and outputs the resultant audio data. 
Thus, even if the MD main unit 30 stops reproducing 
data fromi the MD 1 due to a track jump, when the period 
of the track jumip is less than a predete rm.ined value, 
the audio data can be prevented from being lost. When 
the RA-M 13 has a storage capacity of for exam^ple 4 
Mbytes, it can store audio data of up to around 10 
seconds. The .mem.ory controller 12 is controlled by the 
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system controlling portion 11. 

Next, the structure and operation of the 
receding systern of the MD main unit 30 will be 
described. An analog signal is output from an analog 
output terrr>inal of a digital reproducing apparatus su 
as a CD player. The analog signal is supplied to an 
,A./D^ converter 16- through 3n- audio input terminal 17. 
The A/D con-verter 18 converts the received analog 
signal into a digital signal. The digital signal is 
supplied to the audio corr^pression encoder/decorr,press ic 
cecoder 14. When a digital signal received frcx a 
digital output terminal of a digital reproducing 
apparatus is input, the digital signal is supplied to 
the audio conpression encoder /decorr.pression decoder 1^ 
through an input terminal 21. 

The audio compression encoder /decompress ion 
decoder 14 compresses the received digital signal 
corresponding to a prede term^ined compressing method 
such as ATRAC (Acoustic TRansfer Adapted Coding) 
method. The com.pressed digital signal is temporarily 
stored in the RAJ-I 13 through the memory controller 12 
at a t ransm.ission rate of for exam.ple 0.3 Mbits/second 
When the mem.ory controller 12 detects that a 
predetermined amount of the digital signal has been 
stored in the RAM 13, the memory controller 12 allows 
the digital signal to be read from the RAM 13. 

The digital signal that is read from the FAM 
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13 15 supplied CO the EFM/CIRC encode r /decoder 9. The 
EFM/CIRC encoder/decoder 8 perfcr.T.s the EFM modulatinc 
process and the error correcting process cor rescondinc 
to CIRC encoding rr.ethod for the digital signal and 
supplies the resultant signal to a magnetic head 
driving circuit 150. The T.agnetic head driving circuit 
15G drives- an -N- pole or an S pole of ' the^magne 1 1 c head 
c corresponding to the received signal. In addition, 
the power of the light emitted by the ser^iiconductor 
laser of the optical head 3 is controlled sc that it' 
beccT.es higher than m the reproducing rriode . The 
surface of the MD 1 is heated up to Curie temperature 
5C that the magnetic field is inverted. In this state, 
the data is recorded. 

The system controlling portion 11 perfcrms 
various controlling processes concerned with the 
recording/reproducing operations. For example, the 
system, controlling portion 11 controls the signal 
process performed by the memory controller 12 with the 
RAiM 13, the spindle controlling process corresponding 
to the spindle error signal received from the EFM/CrRC 
encoder/decoder 8, and the encode r /decoder controlling 
process for the EFM/CIRC encoder /decoder 8. 

In addition, the system controlling portion 
11 transm.it s various servo conrumands to the servo 
circuit 9 corresponding to user's operations perfcrmied 
through a key portion 19 or a remote controlling 
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pcrcion IOC (that will be described iatier). Moreover, 
the system contrciling portion 11 causes a displaying 
portion 20 such as a LCD (Liquid Crystal Display) to 
display predetermined information such as character 
infcr-ation. Examples of inf orrr.a t ion displayed on the 
displaying portion 20 are still picture, tine 
mfpr-ation . (such as -total reproduction tine of the "MD" 
1, elapsed time of a program that is being reproduced, 
remaining reproduction time of a program that is being 
reprodu'ced, and remiaining reproduction tim.e of total 
reproduction tim»e; , ^nd track information of a program" 
that is being reproduced. When a disc name, a track 
name, a program name, and so forth have been recorded 
on the MD 1, they are also displayed on the displaying 
portion 20. 

Examples of user's operations that are 
performed or input through the key portion 19 and the 
remote contrciling portion 100 are power on/off 
corTLmands, cartridge eject com-mand, playback comm.and, 
pause command, stop comjrtand, program selection comamand, 
and record comiriand. Information concerned with 
operations are input from the remote controlling 
portion 100 and tran5mJ.tted to the system contrciling 
portion 11 by a predetermined transmitting method using 
infrared rays or the like. The MD main unit 30 has a 
transmitting/receiving unit 22 that transmits 
in f orm.a t: ion to the remote controlling portion 100 anci 



receives information therefrcn. 

rnfcr-ation that is transTiitted from t^e MD 
nain unit 30 is for exarr.pie information concerned with 
procraxs recorded on the MD 1. When the user selects a 
procram, he or she references such information. Such 
information is reproduced from a predetermined record 
area such as a P-TOC ( Pre-mas tered TOC) area or the U- 
- T-OG -a-rea -recorded -on the MD 1~ ''The detail of the P-TOC 
area will be described later. The reproduced 
information is supplied to the t ransm^i ttinc/receiving 
unit 22 by the systemt controlling portion 11. The user 
may com.municate with the system cent roll ing port icn 11 
through for exam.ple a personal computer 40 and an 
interface 39 as well as the key portion 19 and the 
remote controlling portion IOC. In this case, software 
that allows the personal com.puter 40 to comumunicate 
with the system controlling portion 11 and information 
to be displayed on a m;cnitor screen is required. 

Each of the key portion 19 and the remote 
controlling portion 100 has a function that allows the 
user to record desired information such as a title of 
each program to the MD 1. The informtation that has 
been recorded on the MD 1 is displayed on the 
displaying portion 20 while the relevant program is 
being reproduced. 

Infcrm.ation such as a title of each program 
is recorded in the U-TOC area of the MD 1. The U-TOC 
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area is a record area that is different from a program 
area. As will be described later, the U-TOC area is 
c::^riCosed cf a plurality of sectors. In other words, 
mfcrxation such as a ticle cf each prograrr. is recorded 
to different sectors depending on whether or not 
character codes of the information are based on iMS-JIS 
t-Xicrosoft - 'Japanese Industrial Stahdafd)" ("such "as 
Kanji characters, Hiracana characters, and Katakana 
characters in two-byte character forrriat) or ISO 
{International Standard Organization) 5S59-1 (such as 
alphabetic characters and Katakana characters in one- 
byte character for:r;at). According to the present 
invention, character data of a title of each program in 
a plurality of character formats can be input at a time 
on the same screen of the displaying portion of the 
rem.ote controlling portion 100. 

Next, for easy understanding of te present 
invention, wirh reference to Fig. 2, the mvediumi format 
of the MD 1 will be described. The HD 1 is composed of 
a polycarbonate substrate and an information film 
coated thereon. A clamping plate 4 1 composed of a 
magnetic substance is disposed at the center of the MD 
1. The information film has a data record film and a 
data reproduction fi.lmi. The data record filmi is 
composed of a dielectric layer, an MO (Magnetic 
Optical) layer, a dielectric layer, a reflection film, 
and a protection film that are disposed successively on 



the subscrate. The data reproduction film is corr.pcsed 
of a reflection filrrt and a protection film. The area 
other than the claT.pinc plate 4 1 of the MD 1 is an 
infcr-ation area 42. 

A lead-in area 43 is forn-.ed on the innermost 
periphery side of the information area 42. The data 
"^reprcduct ion' f ilrri is coated in the lead-in area 43. In 
the data reproduction film, i n forma t ion has been 
recorded as pits. A recordable area 44 is fcr~ed 
cutside the lead-in area 43. The data record film is 
coatee in the recordable area 44. .A lead-out area 45 
is disposed on the cuter-ost periphery of the 1. A 
prccrarr. area 47 for recording each procraTi is for"ed 
outside the recordable area 44. A U-TCC area 4 6 for 
recording a U-TCC is forrried on the inner periphery side 
of the recordable area 44. In the U-TOC area 46, 
mforr.ation concerned v;ith each prograrrt recorded in the 
prograrr. area 47 is recorded. 

.A calibration area 49 is fcrrr.ed between the 
lead-in area 43 and the U-TOC area 46 (in other words, 
on the innermost periphery of the recordable area 44). 
The calibration area 4S is formed so as to adjust a 
laser output power in the recording mode. A cap area 
49 is forrried between the U-TOC area 46 and the program 
area 47. User data is not recorded in the calibration 
area 45 and the gap area 49. 

A P-TOC has been recorded as pre-pits in the 
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leac-m area 43. In the P-TOC, in forma ticn such as the 
start address of zhe U-TOC area, the laser power value 
m tr.e recordinc mode, and the start address of the 
calibration area 4S has> been recorded. 

To record/ reproduce a program to/from the MD 
1, na nag erne nt information (namely, zhe F-TOC and the U- 
T0C4 - that -ha-5 - been recorded" cn the KD'T should be read. 
The system controlling portion 11 determines an address 
of an area of the MD 1 to/from which a program u 
recc rded/reproduced corresponding to the management 
information. The management information is read when 
the MD 1 IS loaded to the MD main unit 3C. The 
management information that has been read from the MD 1 
15 stored m a predetermined storing means such as a 
DR.-J\ (not shown) , When a program is recorded or 
reproduced, the mianagement informiaticn is referenced. 

When data is recorded or erased, the u-TOC is 
edited and rewritten. Whenever data is 
recorded/erased, the system controlling portion 11 
edits the U-TOC stored in the prede termvined storing 
means. The edited U-TOC is written to the U-TOC area 
46 of the MD 1 at predetermined timing (in other words, 
when the eject ccmjnand of the MD 1 or the power off 
corrmand is input) . Since the U-TOC information is 
temporarily stored m the s tor ing ' means , tiie storing 
period of the U-TOC in f orrria t i cn ca.n be shortened in 
comparison with the case that the U-TOC infonaation is 
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recordeci to the U-TCC area 4 cf the MD 1 whenever the 
U-TGC mf orrr.atiop. is rewritten. Thus, the pe r f o rrr.ance 
cf the MD :r;ain unit 3G can be irr:proved. However, 
whenever the U-TOC infcrmation is rewritten, it rr.ay be 
recorded to the U-TCC area 46 of the MD 1. 

For easy understanding of the U-TCC 
^ m for mat -ion T.anaced - in" the U-TOC area' 46/ the data 
forTiat of the program area 47 will be described. Data 
is recorded or reproduced as clusters. One cluster is 
composed of .for example 36 sectors. One sector is 
composed of for example 2352 bytes. The 36 sectors 
consist of three linking sectors, one sub data sector, 
and 32 mam data sectors. 

The CIRC interleave length cf the data forr:at 
of the MD is larger than the length cf one sector (for 
exarr^ple, 13.3 msec) in the format of a conventional 
error correcting process used for a CD or the like. To 
allow one reproducing system to reproduce data recorded 
on both a CD and an MD, such linking sectors are 
provided. Thus, meaningful information is not recorded 
in the linking- sectors. In addition, the sub data 
sector is reserved for a future expansion. 

Two sectors are used as one group. One group 
is divided into for exam.ple 11 sound groups. One sound 
group is composed of for example 424 bytes of data of 
left and right channels. 11 sound groups are referred 
to as one sound frame. 
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As described above, the U-TOC is tabie-of- - 
content information for managing each program recorded 
m the program area 47. Next, the U-TOC area 45 for 
reccrdmg the U-TCC will be described. The U-TOC area 
^6 is co-posez of for example 32 sectors. Next, 
sectors C, 2, and 4 of the 32 sectors will be 

-de-scribed. Sectors 3 and 5 to 32 are reserved for 
future expansions . 

Sector 0 is used to m;anage the start address 
and end address of each programi recorded in the program 
area 47, copy protect information, and em.phasis 
information. Tig. 3 shows an exam:ple of the structure 
of sector C. Each of sectors 0, 1, 2, and 3 is 
com.pcsed' of 2 352 bytes arranged as 5SS four-byte slots. 
The SSS four-byte slots are identified slot 0 to slot 
537. In slot 0 to slot 77, a header portion, a cluster 
H, a cluster L, a m.aker code, a micdei code, a first 
TNG, a last TNO, a sector in-use state, a disc serial 
numuber, and a disc ID are successively recorded. The 
cluster H and the cluster L represent prede ter-^ined 
addresses. The maker code and the model code represent 
a mianuf acturer name and a model name of the disc, 
respectively. The first TNO and the last TNG represent 
the first and last program nu.mJoers, respectively. 

In addition, a P-DFA (Pointer for Defective 
Area), a P-EMPTY (Pointer for Empty slot), a F-FRAM 
(Pointer for Freely Area), and a relevant table 



representation data portion are successively recorded. 
The ?-DrA represents the start position cf a slot for 
S-oring inf crrrLa t ion concerned with the position cf a 
defect that takes place on the MD 1. The F-EMPTY 
represents the m-use state of a slot. The P-TPJ-. 
represents the start position cf a slot for managing a 
recordable area. The relevant table representation 
data portion is coTipcsed of P-TNOl, ?-TN'02, and ?- 

TM0255 that represent the start positions of slots 
corresponding to the individual progra- nurruhers. 

Slot 75 to slot 537 are slots pointed by the 
above-described various pointers. Earh slot is 
co-posed, of four bytes. Each slot is used to rr.anage a 
start address, an end address, a track -ode, and link 
m f oma tion . 

In the.MD apparatus according to the present 
invention, data is not always sequentially recorded on 
the MD, which is a record rr.edium. In other words, data 
dispersedly recorded on a record rrtediu.T can be 
correctly reproduced. Next, a process for correctly 
reproducing data dispersedly recorded on a record 
rriediUiTi will be described. As described above, data is 
te.-porarily stored in the PJ^J>1 13. Moreover, in the R/^^M 
13, the data write rate is larger than the data read 
rate. Thus, the reproducing system can perform the 
following data processes. 

The optical pickup 6 is successively accessed 

25 



to data chat has been dispersedly recorceri on the disc. 
Corresponding tc the reproduced signal, the ETM/CIRC 
encode r /decode r S generates reproduced data. The 
reproduced data is stored in the PJ-yi 13. When data is 
read frorrv the ?J\^] 13, the data is sequentially arranged 
and supplied to the audio corrspressicn 
er.coder/deccT.pressicn decoder 14-._ 

Next, a process for correctly connecting data 
that has been dispersedly recorded will be described. 
This process is perfor-ed with reference to the ?-F?J^. 
in sector 0 of the U-TOC . Fig. 4 shows the case that 
03h (where h represents hexadecimal notation) is 
recorded m the F-FRA. In this case, slot 03h is 
accessed. start address and an end address recorded 

m slot C3h represent a start address and an end 
address of one part recorded on the disc. 

Link inf orrTiaticn recorded in slot 03h 
represents an address of a slot to be continued. The 
address of the slot to be continued frorr; slop G3h is 
Ich. Thus, slot 18h is accessed. Since . link 
inf crrr.ation recorded in slot 18h is IFh, slot IFh is 
accessed. Corresponding to link information of slot 
IFh, slot 23h is accessed. Corresponding to link 
mf cr.T;a tion of 2Bh, slot E:3h is accessed. Until link 
mfcrnation of a slot to be continued becorr.es null 
(naTiely, OGh) , link inf ormat ion is successively traced. 

In such a manner, addresses of data that has 



been di spersedl y recorded are successively obtained. 
The MD rriam unit 30 controls the optical pickup 6 and 
successively accesses such addresses on the MD 1. 
Thus, when the ND mam unit 30 reads data from the F.^M 
13, the MD iT.am unit 30 can connect data that has been 
dispersedly recorded. 

In the abOj.-e-described- process,- data rhat has ' 
been dispersedly recorded is connected with reference 
to the P-FR.^.. Alternatively, data that has been 
dispersedly recorded can be connected with reference to 
the P-DFA, the P-EMPTY, or the P-TN'Ol, P-TN02, and 
P-TN0255. In sector 1 of the U-TOC area 46, titles 

of all procrarr.s recorded in the program 'areas -^7 and a 
disc title of the MD 1 are rrianaged. when progra-s 
recorded on the MD 1 are audio data, the disc title of 
the MD 1 is an alb um title/ info r raa t i c n concerned with 
a perforrr.er, and so forth. -The titles of the 
individual prograns are song names. Fig. 5 shows an 
example of the structure of sector 1 of the U-TOC area 

Character information of each program is 
recorded in a slot of the character table portion 
corresponding to the relevant table representation data 
P-TNAx (where x = 1 to 255) . When the number of 
characters is large, a plurality of slots are linked 
with link inf ormia tion . In sector 1 of the U-TOC area 
46, available character codes have been defined so that 

21 



titles are managed with alphabecic characters. 
Hcv;ever, when the user designates Katakana character 
input mode, a special code is autOT.= t ically 

generated. The alphabetic characters are surrounded by 
a pair cf special cedes '"^ " and rrianaged in sector 1. 
The alphabetic characters surrounded with a pair of 
- .special -codes- are- ccnver ted Into Kazakar.a 

characters with a conversion table. With the 
conversion table, for example, "-3-'* ^.s converted into 
"7" (Katakana character). 

rig. 6 shows an exan^ple of sector 2 cf the U~ 
TCC.area ^5. Sector 2 is used to rr.anage record 
daze/tine cf each progra-i recorded m the program area 
47. Fig- 7 shows an exa.Tple of sector 4 cf the U-TOC 
area 46. With character codes defined for sector 4, 
titles of individual programs recorded in the prograrr; 
area 47 can be displayed m Kan^i characters, Hiragana 
characters, .and/or Katakana characters. 

N'ext, a process for inputting characters such 
as a title in sector 1 or sector 4 of the U-TCC area 46 
will be described. Fig. 8A is an external view showing 
the external structure of the remote controlling 
portion ICO. The remote controlling portion 100 
comprises a corruTLander off button 101, a sleep button 
102, a displaying portion 104, a touch panel 103, a 
volume adjustment button 105, a jog dial knob 105, a 
muting button 108, a contrast adjustment knob 109, and 



a brightness adjustmer.c dial 110. The touch panel 103 
IS additionally disposed on the displaying portion 104. 

rig. 8B is a block diacra- showing the 
internal structure of the remote controlling portion 
ICG. The renote controlling portion 100 cc-prises a 
transmitting/receiving portion 111, a controlling 
pcrtion_lL2,--a -refr.ote- con-t-roller "rr.e-cr y" 11 3 an 
operating portion 114, and a displaying portion 104. 
The transmitting/receiving portion 111 
tran3n:iits/receives data frorr./to the KD rr.ain unit 50 
to/from the transr.itting/receiving unit 22 with 
infrared rays or the like. The controlling portion 112 
is a -T.icroco.nputer or the like. The re-ote controller 
memory 1.13 is connected to the controlling portion il2. 
The operating portion 114 has function keys and 
character input keys fro selecting an operation obiect 
other than MD functions of the MD mam unit 30. The 
displaying portion 104 displays operation information 
corresponding to a selected function. 

The user operates the MD main unit 3C with 
the operating portion 114 while seeing operation 
information displayed on the displaying portion 104. 
The remote controller memory 113 stores a software 
program necessary for the remote controlling portion 
100, user operation information for the operating 
portion 114, and display information displayed on the 
displaying portion 104. The transmitting/receiving 

29 



portion 111 trar,sn.its user's operation cc—.ands that 
are input with the operating portion 114. In addition, 
the t rarsTii ttmg/receiving portion 111 receives control 
signals and information of character codes from the MD 
xam unit 3C with the t rans.T.i tt inc/receiving unit 22 of 
the MD -am unit 30. Next, with reference to Fig. 8A, 
the operation of the reiT:Ote controlling portion IOC 
will be described in detail. 

The conuTiander off button 101 is used to 
prohibit the remote controlling portion 100 from 
transmitting user's comcr.ands to the MD m.ain unit 30. 
The sleep button 102 is used to cause the m^ain unit 
30 tc enter the sleep mode. The displaying portion 10^ 
is fcr e.xam.ple an LCD monitor. 

■ The touch panel portion 103, which is 
additionally disposed on the displaying portion 104, is 
comiposed of a plate having a resistor film, an 
electrostatic filmi, or the like. On the touch panel 
portion 103, the resistance varies corresponding to the 
two-di.mensional position. When the user touches the 
surface of the touch panel portion 103 with an 
operation part such as a touch pen, a signal for a 
particular comrrtand corresponding to the touched 
position is generated. Since the touch panel portion 
103 fully covers the upper surface of the displaying 
portion 104, optical characteristics such as 
t ransmissivi ty of light should satisfy predetermined 
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conditions so that the visibility of the displaying 
portion i04 does not deteriorate. 

Since the touch panel portion 1C3 and the 
displaying portion IOh are disposed with the relation 
of the positions thereof, the user can i:.-ow a position 
that he or she should touch on the touch panel portion 
,iC3 corresponding t-o data displayed "en the displaying 
portion 104. Data is displayed on the displaying ' 
portion 104 with GUI (Graphical User "interface) that is 
software stored in the remote controller neir.cry 113. 

The volume adjustment button 105 is used to 
ad: ust the volume level of audio sound that is 
reproduced. The jog dial knob 106 13 used as a 
selecting means to select a user's corrjr.and . or a prograrr, 
to be reproduced. The muting button ICS is used to 
•Tiuffle an audio output in the reproducing mode. The 
contrast adjustm.ent knob 109 is used to adjust the 
contrast of the screen of the displaying portion 103. 
The brightness adjustment dial IIC is used to adjust 
the brightness of the screen of the displaying portion 
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Next, with reference to examples of screens 
displayed on the displaying portion 104, a process for 
inputting character information such as titles will be 
practically described. Fig. 9 shows a screen for 
selecting an object to be controlled. The HD main unit 
30 composes an audio recording/reproducing system along 
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wi-h a radio "receiver, a CD reproducing unit, a tape 
recorder, and so forth. Thus, the rerr^ote controlling 
oortion 100 can control these units. On the screen 
shewn in Fig. 9, the user touches an icon of a unit to 
be controlled with the touch pen or the like. 

Next, a process perforned in the case that 
--he K2- main^unit -has-been selected - as- an object to be ' 
con-rolled will be described. When the icon for the KD 
nam unit has been selected, a screen shown in Fig. 10 
IS displayed. On the screen shown in Fig. 10, the user 
can select for example a playback start corrjnand, a 
program s-iip comr.and, a playback s~op ccrrrr;and, a pause 
copjnand, and a disk skip ccT-Ttand as playback ccrrrriands 
with . the touch panel portion 103. In other v.-c-rds, 
icons for these corrjr.ands are displayed on the touch 
canel portion 103. When the user touches a desired 
icon on the touch panel portion 103 with the 
or ede te rrr.ined operating means, a corrimand corresponding 
to the touched icon is sent to the MD main unit 30. 
The icons for the playback corrjTiands are shown in the 
center to lower regions of the touch panel portion 103. 

As shown in Fig. 10, icons for ccrroriands other 
than the playback co.nnmands are displayed in a lower 
region of the touch panel portion 103. Examples of 
these commands are a character input comumand (N.-i-lF) , an 
edit com^mand (EC-IT) for a cut and paste process for 
each program (namely, audio information) , a dubbing 
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com.Tiar.ci (DUBBING) for recording mforraation of another 
record mediuJ^, a iTicde selecting corriT.and (MODE) for 
selecting a playback order of prcgrarrts 
;. such as a repetitive playback mode or a random 
playback mode), and a list ccTuT.and (LIST) for 
displaying available programs in a list format. 

.Si.n.ce the present - invent'ion fe'axures^a 

character input function, a process performed m the 
case that the icon "NA-ME" is touched on the touch pane 
portion 103 shown m Fig. 10 and a character input 
function is selected will be described. Fig. 11 shows 
an e.xampie of the character input screen. On the 
character input screen, '*HD" is disclayec at the upper 
left corner thereof. "MD'* represents that the MD mam 
unit has been selected as an object to be controlled. 
A display field just below "MD" shows a track name, a 
disc name, or the like that is read from the P-TCC 
area. and icons on the right of the display 

field are used to incremient /decrem.ent a track numtber 
for a desired track. with the selected track numiber, 
desired program can be selected fromi programis recorded 
m the program area 47 so as to record character 
information with the character input function. 

Just below the display field, a two-line 
character input field is displayed. One of the two 
lines of the character input field shews character 
information to be recorded in sector 1 of the U-TCC 
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area. The other line shows character information to be 
recorded m sector 4 of the U-TOC area. Thus, in the 
ac cve-described structure cf the U-TOC area, one line 
IS used to input alphabetic characters or Katakana 
characters (m cne-byte character format), whereas the 
other line is used to input Kanii characters, Hiragana 
characters, and ^Catakana characters (m two-byte 
character forT.at) . 

Fig. 12 shows another format of the two-line 
character input field shown in Fig. 11. in Fig. 12, 
since a field "Track No" shows "1", it is clear that 
character information that can be input is for the 
first program. As the name of the first progra.m, 
"AIuIO" can be mpuc in alphabetic character form.at 
(one-byte character format). In addition, "^1^5 ^Jd" 
can be input in Kanji character format (two-byte 
character format) . On the right cf the character input 
field, a field "ti.me" that represents time information 
15 disposed. 

In the remote controlling portion 100, the 
displaying portion 104 has the above-described two-line 
character input field. Thus, the user can see input 
characters m two character formats at a time. After 
confirmiing the relation of the characters in the two 
character fc-rm^ats, the user can cause the remote 
controlling portion 100 to transmit the input 
characters to the MD main unit. The user can freely 



designate the relation between characters that are 
input tc the two lines of the character input field. 
For exarrtple, the first line may be used to input a 
music progran title with alphabetic characters, whereas 
the second line may be used to input the equivalent 
music program title with Japanese characters. 
Alternatively./ _ the. first line ^may -be used - to- Inpu-t^ a - 
title name, whereas the second line may be used to 
input an artist name. On the right of the two-line 
character input field, icons for comumand for 
transmitting characters in the individual lines of the 
character input field are displayed. When the user 
touches these icons, the characters m the first line 
of the character input field and the character m the 
second line thereof are stored in sector 1 and sector 4 
of the U-TOC area, respectively. 

Alternatively, several program titles in a 
plurality of formats m;ay be input on one screen. In 
this case, a plurality of two-line character input 
fields may be disposed on the displaying portion 104. 

The user inputs characters with reference to 
a keyboard displayed in a lower region of the 
displaying portion 104 (the keyboard is hereinafter 
referred to as software keyboard). In Fig. 11, the 
software keyboard is used to input Hiragana characters. 
With the software keyboard for Hiragana characters, 
when the user touches an icon "^f^" m a lowest region 



cf Che displaying portion, he or she can convert 
Hiragana characters into Kanji characters. As 
cescriceci above, Hiragana characters and Kanii 
chazaczezs that are input on the screen shown m Tig. 
11 are recorded in sector of the U-TOC area. In 
addition, when the user touches icons "t'^U (Hiragana 
characters)", ti ir (KataV.ana- charac te-rs ) " / "lE^ " ' ' " ~ 
(Sv-TTLboiic characters)", ''^^X (Uppercase, alphabetic 
characters", " =3 — K (Codes)", or "glS^J^ (Lowercase 
alphabetic characters" in a left region of the screen, 
he or she can select a desired character format. 

Fig. 13 shows an exarriple of a software 
keyboard displayed m the case that the user touches 
tne icon " il -t on the screen. The software y.eybcar::i 
shown m Fig. 13 is used to input Katakana characters 
m two-byte character format. KataJcana characters in 
two-byte character forrriat are recorded in sector 4 of 
the U-TOC area, Cn the other hand, Katakar.a characters 
in one-byte character format are recorded m sector 1 
of the U-TCC area. Fig. 14 shows an exa.-ple of a 
software keyboard displayed in the case that the user 
touches the icon "I^IS:^" on the screen. Fig. 15 shows 
an example of a software keyboard displayed in the case 
that the user touches the icon "^Sl>'J^" on the screen. 
Fig. 16 shows an example of a software keyboard 
displayed in the case that the user touches the icon 
"sS"^" on the screen. Uppercase alphabetic charac::ers, 
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lowercase alpnacetic characters, and syabolic 
characters are recorded in sector 1 of the U-TOC area. 

In the above-described ep-b-cdirrien t , characters 
are separately input to two lines of the character 
input field. When characters in a first character 
forrr.at are input to one line of the character input 
fie.l.d, t-h*y -T.ay be autorria t ical ry - ccnve r t ed " in to 
equivalent characters in a 3econd character format and 
then the characters in the second format may be input 
to the other line of the character input field. with 
reference to a flow chart shown in Fig. 11, this 
process will be described as a second embcdi-ent cf the 
present invention. The hardware structure cf the 
seccnc errLbcdi.men t of the present invention is the same 
as that of the first emibodim.ent of the present 
invention. In the following description, character 
inform.ation is input v/ith a means similar to the remote 
controlling portion ICQ. However,^ the inputting m^eans 
for character information may be the key portion cf the 
MD miain unit 30 or a personal comtputer. 

In a character inputting process of the 
remote controlling portion 100 shown in Fig. 17, a 
character type is selected at step SI. When Hiragana 
has. been selected, the flow advances to step S2 . 
Otherwise, the flow ad'Jar.ces to step S4 . At step S2, 
when necessary, the Hiragana characters are converted 
into Kan;ji characters. The resultant characters are 
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input to an input coiuiTun for character information to 
be recorded to sector 4 of th.e U-TOC area (this inout 
coiu-n IS hereinafter referred to as ccIuto: A), At 
stec A3, the Hiragana characters that have been incut 
5 to the cclurTLn A are autcrr^a t ica 1 ly converted into 

Kata:-:ana characters m one-byte character format. The 
converted characters are input t,o^ a.n_ input- co-iurrjn for ^ " 
character information to be recorded in sector 1 of the 
U-TOC area (this input colurrun is hereinafter referred 
10 to as coiurr-: B) . 

At step S4, alphabetic characters, Katakar.a 
characters, or symjDoiic character are input. In this 
case, since it is not necessary to convert the input 
characters into Kanji characters, the input characters 
^5 are directly input to the columji A. At step S5, the 

input characters are converted into equivalent 
characters m one-byte character form.at and then input 
to the col'uiP-n 3. In other words, at steps S3 and S5, 
characters that have been input to the column A at 
20 steps S2 ana S4 are converted into equivale-nt 

characters in one-byte character form.at and then input 
to the col'jLTj-i B, respectively. 

At step S6, it is determined whether or not 
an object to be processed is an MD. When the object is 
an MI, the flow advances to step S7 . Otherwise, the 
flcv; advances to step Sil. 

At step SI, it is determined whether or not a 
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ccrrjnand for transmitcing the characters than have been 
input to zhe colurrj-i A to the MD main unit has been 
input. When the coranand has been input, the characters 
that have been input to the cclurrui A are t ransrrti t ted to 
the MD main unit along wich a colunn A identifier and 
an KD identifier. Thereafter, the character input 
process^ is_ complet ed.. . _When -the comrr.and hras not been' 
input, the flow advances to step S9. 

At step S9, it is determined whether or not a 
coir.T:and for t ransnr-dttinc the characters that have been 
input to the colun^j^: B to the MD main unit has been 
input. When the cor?jr.and has been input, the characters 
that have been input, to the colu.rrun E are t ransmi r ted to 
the MD mam unit along with a co1u.tj". E ID an MD ID. 
Thereafter, the character inputting process is 
co.T.pleted. When the corrjr.and has not been input, the 
character inputting process is terrrana ted . 

On the other hand, when the ob;iect to be 
processed is not an MD, a process for another unit such 
as a CD or a tuner is performed. In this case, the 
characters that have been input to the column A at step 
Sll are stored in the remote controller mvemory (see 
Fig. SA) of the remote controlling portion ICC. At. 
step S12, it is determined whether or not a corruT.and for 
transmitting the characters that have been input to the 
columun E to the MD main unit has been input. When the 
corrumand has been input, the flow ad^jances to step S13. 
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kz szep S13, the characters that have been input to the 
cciuT-n 5 are transrra c ted to the MD nain unit along with 
an ID of the selected unit. When the ccrr--and has not 
been input, the character mputtmc process is 
L e rni na ted . 

When characters are input to the cclu.-nr: A, 
equi vale_n_t .character s thereto -are -i-nput to the coluran 
3. On the other hand, when characters are input to the 
colu" 5 at first, no characters have been input to the 
colu" A. Thus, to prevent characters in both the 
colu.TJis A and E fro- being redundant (Hiragana 
characters (Kanji characters) or Katakana characters m 
one-byte character for.Tiat), the user can input 
characters to the column 5 at first. Alternatively, 
v;hen characters are input to the colurrun B at first, 
equivalent characters thereto rr.ay be input to the 
column A. 

Next, with reference to a flow chart shown in 
Fig. IS, a character writing process for an MD will be 
described. After a signal is received from the remote 
controlling portion 100, at step S21, the unit ID 
contained in the received signal is determined. When 
the unit ID represents an MD, the flow advances to step 
S22. Otherwise, the flow advances to step S23. 

At step S22, it is determined v;hether or not 
the received signal is characte data that has been 
input to the columri A corresponding to the A/B column 



ID. When the received signal is character data that 
has been input to the column A, the ficv advances to 
step 524. Otherwise, the flow advances to step S25. 
kz step S24, the character data that has been input to 
the coluiTLn A is written to sector 4 of the LJ-TCC area 
of the l\D , Thus, the character writing process for the 
MD 15 ccrT-p.leted . _ . ------ ----- 

At step S25, it is deterrriined whether or nor 
the received signal is character data that has been 
input to the colu" B corresponding to the A/B cclurrjn 
ID. When the received signal is character data that 
has been input to the cclurrun 3, the flew advances to 
step S2£. At step S26, the character data that has 
been input to the column 5 is written to sector 1 of 
the U-TOC area of the MD . When the received signal is 
not character data that has been input to the colurru: 3, 
the character writing process for the MD is completed. 

When the unit ID does net represent an KD at 
step S23, the selected unit is determined corresponding 
to the unit ID. Thereafter, the flow advances to step 
S27. At step S21 , the character data that has been 
input to the coluiTin B is written to a predetermined 
memory of the MD main unit (this memory is referred to 
as main unit memory) . Thus, the character writing 
process for the selected unit other than the MD is 
comipleted . 

In the first and second emJbodiments of the 
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present inventicn, characters can be incut m two types 
of formats ccr responding to sectors 1 and 4 of the U- 
TOC area. Alternatively, by chancing or expanding the 
structure of the U-TOC area, characters m three or 
r.cre forrr.ats rr.ay be input. For example, m addition to 
languages such as Japanese, Korean, Arabian, and so 
forth, phonetic characters that represent pronunciation 
of such languages may be denoted by alphabetic 
characters . 

As a plurality of character formats, besides 
a combination of Japanese and English, a desired 
comJzination of languages (such as a comJrmation of 
English and Spanish, a comJoination of Germian and 
French, or a comJoination of Chinese and Japanese) may 
be used. Alternatively, a comibination of different 
fonts m.ay be used. 

In the emJoodiments of the present invention, 
characters in different language form.ats are input in a 
two-line character input field. In addition, a 
plurality of character formats of the same language 
(for exam^ple, Kan^i characters, Hiragana characters, 
and Katakana characters) are input. Alternatively, 
with a character input field having three or more 
lines,, a plurality of language formats or a plurality 
of character form^ats may be input in the character 
input field having three or more lines. 

The present invention can be applied to a 
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recordino apparatus and a reproducing apparatus chat 
record/reproduce digital video data as well as digital 
audio data. In addition, the present invention can be 
applied to a recording apparatus and a reproducing 
apparatus that use a record mediurrt such as a tape 
shaped record mediurri or a semiconductor merriory. 

- - -As described above, in "the 
re cording / reproducing 

apparatus that records/reproduces a digital audio 
signal (such as an MD apparatus) according to the 
present invention, character data such as titles of 
individual programs in a plurality of character forr^ats 
such as Hiragana characters, Kanji characters, and 
alphabetic characters that are recorded in different 
sectors o.f the U-TOC area can be input on the sarrie 
screen of a remote controlling portion or the .like. 

Thus, since the user can see input characters 
in a plurality of character formats, after confirming 
the relation therebetween, he or she can transmit 
character data to be recorded to a record medium to the 
apparatus. Thus, the user can easily and securely 
input character data such as titles of programs in a 
plurality of character formats (for example, alphabetic 
characters and equivalent Katakana characters) . 

Although the present invention has been shown- 
and described with respect to a best mode erribodiment 
thereof, it should be understood by those skilled in 
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Che art chat the foregcing anc various ether changes, 
cr.issions, and additions in the form and detail thereof 
nay be made therein without departing from the spirit 
and scope of the present invention. 
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CLAIMS 



1. A digital signal recording apparatus, 
corr.pr.sing: 

recording r?.f^air\s for rewriting prograrr.s and character 
SvTrJr-cls recorded on a record nedi*-JTi having a prcgrait: area 
for recording prograxis and a managerr^ent area for managing 
a plurality of character Sy-rrJcols corresponding to the 
programs; 

rcerating r.eans for allowing the plurality of 
ch = r = cter syTTJDcls to be input when the character syrrLt-ols 
are rewritten cy said recording means; 

displaying means having a display field 
corresponding to the plurality of character sy:r±.ols that 
are inpuc ty said operating means; and 

ccntrolling means for causing said recording m.eans 
zc record the plurality of character Sy"ir-bol5 that are 
input by said operating means to the mianagement area in 
such a manner that the plurality of character syrrjDols 
correlate with the programs. 

2. A digital signal recording apparatus as set 
forth in claim 1, wherein said controlling means has 
means for automatically converting a character syrriiol 
that is input by said operating m.eans into another 
chariuter symi^cl of the plurality of character syTrLb>cls . 



3. A digital signal recording apparatus as set 
forch in claini 1 or 2, wherein said controlling means has 
rr.eans for causing said recording means to rewrite each of 
the plurality of character s^inbols displayed on said 
displaying T.eans . 

4. A digital signal recording apparatus as- set - 
for-h in any one of the preceding claims, wherein said 
displaying means displays at least a title of the record 
medi'um . 

5. A digital signal recording apparatus as set 
fcr-h in any one of the preceding claim.s, wherein said 
displaying means displays at least a title of each 
program recorded on the record miedi'um. 

6. A digital signal recording apparatus as set 
forth in any cne cf the preceding claims, wherein said 
displaying means displays at least an artist name of the 
record medium. 

"7. A digital signal recording apparatus as set 
forth in any cne of the preceding claims, wherein the 
character Sj^ttjooIs displayed on said displaying means are 
character symdr^ols in different langu-^ioe formats. 



8. A digital signal recording apparatus as set 
forth in any one of the preceding clainis, wherein the 
character SyT^iDcls displayed on said displaying means ar^ 
character SyTTLbcls in different character formats of the 
sar.e language forrr.at. 

- ' 9. - digital signal recording apparatus as set 

forth in any one of the preceding claims, wherein 

the record mediuiri is a rev;ritacle magnetic optical 
disc, and 

the m.anagement area is sector 1 and sector 4 of a 
U-TOC (User Table Of Content) area of the rewritable 
magnetic cptical disc. 

10. "A digital signal reproducing apparatus, 
comprising: 

reproducing means for reproducing programs and 
character SyT-Lbcls from a record m;edium. having a program^ 
area for recording program.s and a management area for 
iTianaging a plurality of character symbols corresponding 
to the programs; 

storing mieans for storing the plurality of characte 
symJDols in such a mianner that the plurality of character 
5y:ibols correlate with the programs; and 

display, ing means having a display field 
corresponding to the plurality of character syrribols 



that are recorded to said recording means. 

11. A digital signal reproducing apparatus as set 
forth in clairr: 10, further comprising operating means fo 
causing said reproducing means to reproduce programs 
correspcndinc to character s^thIdoIs displayed on said 
displaying means. 

12. A digital signal reproducing apparatus as set 
forth in claim 10 or 11, wherein said displaying means 
displays at least a title of the record medium, 

13. A digital signal reproducing apparatus as set 
forth in any cf claims 1 0 to 12, wherein said displaying 
means displays at least a title of each program recorded 
on the record mediumi. 

14. A digital signal reproducing apparatus as set 
fcrth in any one of claims 10 to 13, wherein said 
displaying means displays at least an artist nam.e of the 
record medium. 

15. A digital signal reproducing apparatus as set 
forth in any one of claim.s 10 to 14, wherein the 
character symi-ols. displayed on said displaying m^eans are 
character syrriDols in different language formats. 



16. A digital signal reproducing apparatus as set 
forth in any one of claims 10 to 15, wherein the 
character sy-rabols displayed on said displaying means are 
character sy-mbcls in different character formats of the 
same language format. 

_ A rem.cte .controlling apparatuSr com.prising: 
operating mieans for inputting a plurality of 

character syrrLh-ols that are transmitted to a unit to be 

cent rcl led; 

displaying means having a display field 

corresponding to the plurality of character syrrx^ols that 

are input by said operating means; 

storing means for storing the plurality of character 
syiTLb'Ols that are input by said operating means; and 

transmitting means for transm.i 1 1 ing the plurality c 
character syrribols stored in said storing means to the 
unit to be controlled along with an identifier that 
represents the unit to be controlled. 

18, A rem.ote controlling apparatus as set forth in 
claim 17, wherein 

the unit to be controlled has: 

receiving means for receiving the plurality of 
character SyTTibols received from said transmitting mear.s 
and the identifier; 



identifying means for identifying the identifier 
received by said receiving means; and 

storing means fcr storing the plurality of charactei 
s'yK-jzcls received by said receiving means, and 

said storing means of the unit to be controlled 
stores the plursl i ty of. character -syirib-cl-S' correspondrng 
zo the Identifier identified by said identifying means. 

IS. A remote controlling apparatus as set forth m 
claim 17 or 13, further comprising controlling means for 
automatically converting a character symbol that is input 
by said operating means into another character SvtrJoci of 
the plurality of character Sv-mbols, 

20. A remote cc-n t rol 1 ing apparatus as set forth m 
claim any one of claim.s 17 to 19, wherein said 
transmitting means transmits a coirjr^and for causing the 
unit to be controlled to reproduce a programi 
corresponding to a character symbol displayed by said 
displaying means . 

21. A remote controlling apparatus as set forth m 
any one of claims 17 to 20, wherein saJ.d transmitting 
m^eans transmits a comjr..and fcr causing the unit to be 
contrtlled to rewrite a character svmibol corresponding to 
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each cf the plurality cf character syr±)cls displayed on 
said displaying means. 

22. The rerricte controlling apparatus as set forth 
in any one of claims 17 to 21, wherein said operating 
means is character inputting means connected to the unit 
to be controlled, ^through a predetermined- inter face .- - - 

23. A remote controlling apparatus as set forth in 
any one bf claims 17 to 22, wherein said operating means 
is a touch panel . 

24. The remote controlling apparatus as set forth 
m any one of claims 17 to 23, wherein said displaying 
means displays at least a title of the record m.edium 
loaded to the unit to be controlled. 

25. A remote controlling apparatus as set forth in 
any one cf claims 17 to 24, wherein said displaying means 
displays at least a title of each program recorded on the 
record miediuiri loaded to the unit to be controlled. 

2 6. The rem.ote controlling apparatus as set forth 
in. any one of claims 17 to 25 w^herein said displaying 
m^eans displays at least an artist name of the record 
m.edl-'juT. loaded to the unit to be controlled. 
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27. A remote controlling apparatus as set forth in 
any one of claiir^s 11 to 26, wherein the character syrriDols 
displayed on said displaying means are character symbols 
in different language formats. 

28. A remote controlling apparatus as set forth in 
any one of claims 17 to 27, wherein the character _ s^'Tubols 
displayed on said displaying means are character symiois 
m different character form.ats of the same language 

r o riTia t . 

29. A digital signal recording method, comprising 
the s t eps o f : 

recording programs and character symJDcIs to a record 
medium, having a program area for recording programs and a 
management area for managing a plurality of character 
sv'miols corresponding to the pro-grams; 

inputting said plurality of character sym±:ols; and 
displaying on a prede termiined display field said 
plurality of character symbols that are input. 

30. A digital signal reproducing method, comprising 
the steps of: 

reproducing programs and character syTribcls from a 
record medium, having a program area for recording 
programs and a management area for managing a plurality 
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cf character syinbols corresponding to the programs; 

storing the plurality of character symbols in such a 
manner that the plurality of character symbols correlate 
with the prograrr.s; and 

displaying the plurality of character s^inbols that 
are stored to a display field. 



31. A digital signal recording apparatus 
constructed and arranged to operate substantially as 
hereinbefore described with reference to the accompanying 
drawings . 

32. A digital signal reproducing apparatus 
constructed and arranged to operate substantially as 
hereinbefore described with reference to the accompanying 
drawings , 

33. A remote controlling apparatus constructed and 
arranged to operate substantially as hereinbefore 
described with reference to the accompanying drawings. 

34. A digital signal recording method substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

35. A digital signal reproducing method 
substantially as hereinbefore described with reference to 
the accompanying draw^ings. 
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